Homocysteine-induced hypermethylation of DDAH2 promoter contributes to apoptosis of endothelial cells.
Homocysteine (Hcy) could induce apoptosis of endothelial cells (ECs). Dimethylarginine dimethylaminohydrolase 2 (DDAH2) is recognized as a protective factor to improve the endothelial function. Defect of DDAH2 has been confirmed to be involved in the Hcy-induced dysfunction of endothelial NO system. This study was to determine whether Hcy could inhibit DDAH2 expression and induce apoptosis of ECs via increasing DNA methylation level of DDAH2 promoter and whether DNA methylation inhibitor 5-azacytidine (5-aza) could attenuate the effect of Hcy on ECs. Firstly, human umbilical vein endothelial cells (HUVECs) were treated by Hcy with or without 5-aza for 48 h. MTT assay showed that Hcy reduced the viability of HUVECs in a dose-dependent manner. The level of asymmetric dimethylarginine (ADMA) and the apoptosis rate of HUVECs treated with Hcy at 1.0 mM were increased significantly compared with that of control. Moreover, we found that mRNA level of DDAH2 was down-regulated and DNA methylation level of DDAH2 promoter was increased significantly in HUVECs treated with Hcy, in concomitance with up-regulated protein level of DNA methyltransferase 1 (DNMT1). Furthermore, we also found that 5-aza could neutralize the effect of Hcy on ECs through up-regulating mRNA level of DDAH2 and inducing demethylation of DDAH2 promoter. In conclusion, hypermethylation of DDAH2 contributes to Hcy induced apoptosis of ECs. Modulating DNA methylation status of DDAH2 promoter may be a potential strategy for treatment of endothelial dysfunction.